Streptovirudin
is a complex of antibiotics isolated from fermentation of a Streptomyces strain.
Eight components have been isolated as pure substances, designated as streptovirudins A1, A2, B1, B2, C1, C2, D, and D2. The streptovirudins are chemically and biologically related to each other and appear to be a new family of antibiotics exhibiting activity against a variety of Gram-positive bacteria, mycobacteria, and various DNA-and RNA-viruses.
According to their physico-chemical properties these antibiotics have been classified in series I and II. The streptovirudins of series II (A2, B2, C2, D2) are related to the reported antibiotics tunicamycin, mycospocidin and 24010.
In the course of our screening for new antiviral antibiotics, a Streptonryces strain JA 10124 (described as a new variant of Streptomvices griseoflavus (KRAINSKY) WAKSMAN et HENRICI) was found to produce a new antibiotic1).
This antibiotic, designated streptovirudin, was isolated from both mycelium and culture filtrate. The present communication deals with the isolation and chemical characterization of the antibiotic components A1-D2. The two minor components E1 and E2 have not been isolated. Results of preliminary testing of the streptovirudins are also included in this paper. However, detailed discussion of the antiviral properties of streptovirudins will be the subject of a separate communication2).
Experimental
Sephadex chromatography.
Sephadex LH 20 (Pharmacia Fine Chemicals, Inc., Uppsala, Sweden) was mixed with methanol -water (1.5 : 8.5, v/v) and allowed to swell for 20 hours. The gel was then packed into a chromatographic column (3.2 cm internal diameter, constant height of 100 cm). Fifty to sixty mg of streptovirudin complex (obtained as described in the separate paper1) was dissolved in 5 ml of methanol and after addition of 30 ml of hot water applied on the top of the column.
Precipitation
was prevented by warming.
The column was eluted with methanol -water (1.5 : 8.5, v/v) at a flow rate of 10 ml per 20 minutes.
Selected fractions of 10 ml each were tested for bioactivity (agar diffusion method, paper discs, Bacillus subtilis ATCC 6633) and analyzed by paper chromatography (systems methanol -water (1.5 : 8.5, v/v) and n-propanol -water (1.5 : 8.5, v/v).
Evaporation of the fractions containing the separated components yielded in each case a white gum.
The antibiotics were then dissolved in small amounts of methanol. After filtration the solutions were evaporated to dryness.
Crystallization of streptovirudins.
One hundred eighty to two hundred mg of streptovirudins were dissolved in 2 5 ml of hot Analysis of acid hydrolysates of streptovirudins (6N HCl, 20 hours at 105°C) by thin-layer chromatography and with an automatic amino acid analyzer confirmed the existence of glucosamine as a constituent of all streptovirudins. It was determined in all hydrolysates, but no amino acid could be detected. Under these conditions an additional unidentified hydrolysis product with positive ninhydrin test (probably another amino sugar) was found in hydrolysates of streptovirudins A1, B1, C1 and D1. Similarly, hydrolysates of the streptovirudins A2, B2, C. and D2 contained an unstable ninhydrin-positive degradation product when hydrolysis was performed under milder conditions. Detailed discussion of these studies will be the subject of a subsequent communication. 
Antimicrobial Activity
The minimum inhibitory concentration (MIC) of streptovirudins for a number of microorganisms was determined by the agar diffusion method. Results obtained are summarized in Comparison of Streptovirudins to Related Antibiotics
The antibiotics described in this paper show differences from most antibiotics reported in the literature. Similar properties were described for the antibiotic tunicamycin3). From its published spectral data, tunicamycin is closely related to streptovirudins of series II, but differs clearly from streptovirudins of series I. The same is evident for mycospocidin4) and antibiotic 240105). But all three antibiotics can be distinguished from streptovirudins on the basis of the reported melting points. Furthermore, glycine was not detected in hydrolysates of streptovirudins as reported for mycospocidin. Antibiotic 24010 can be eliminated specifically by comparison of the uv spectra and by optical rotation. The specific rotation of antibiotic 24010 in water-saturated n-butanol is [a]20D +4.3° 5) The optical rotation of the streptovirudins A2, B2, C2 and D2 having the same uv spectrum as antibiotic 24010 is shown in Table 3 . Differentiation by paper chromatography has not been done since reference samples were not available.
It would appear, then, that tunicamycin, mycospocidin, antibiotic 24010 and the streptovirudins A2, B2, C2, D2 as well as the streptovirudins of series I represent a new subclass of streptomycete antibiotics.
